Objective: To compare the mean number of stools per day in children treated with combination of probiotic (lactobacillus rhamnosus) with ORS and ORS only in acute diarrhea. Study Design: Randomised control trial. Place and Duration of Study: Department of Pediatric Medicine, PNS Shifa Hospital, from February to July, 2017. Methodology: A total of 80 children with acute watery diarrhea were randomly divided into two groups. Forty patients in first group were given probiotic with ORS and 40 patients in second group (control) were given ORS only. All children were monitored from 0 day (inclusion day) to next 5 days. Demographic data was collected regarding age, gender, weight and frequency of loose stools. Dehydration status was also assessed at the time of admission by the attending physician. Data was collected through a structured proforma. Results: The average age of the children was 24.3 ±18.65 months. There were 47 (58.8%) males and 33 (41.3%) females. Mean number of stools was significantly low in those patients who were treated with combination of probiotic (lactobacillus rhamnosus) with ORS than those who were treated with ORS only in acute diarrhea (3.25 ±1.13 vs. 4.13 ±0.79; p<0.001). Conclusion: Probiotics are found to be significantly more effective in reducing the stool frequency in acute diarrhea.
INTRODUCTION
Among 5-year old children, diarrheal diseases remain the second leading cause of mortality worldwide. Diarrheal diseases remain the leading cause in more than 2.5 billion episodes of illness and 1.5 million annual deaths globally in developing countries (500 deaths per day in Pakistan). 1 On average every child suffers from 5-6 episodes of diarrhea per year in Pakistan. 2 The prevalence of diarrhea in Punjab was found as 7.8%. 3 Rowland et al. brought out the consensus that the efficacy of probiotics were species and often strain specific, in reducing the incidence and duration of rotavirus diarrhea in infants, clostridium difficile infections, symptomatic improvements in irritable bowel syndrome, alleviation of digestive discomfort, inflammatory bowel disease, respiratory or genitourinary infections, helicobactorpylori infection, and atopic dermatitis have also shown reduced frequency and severity of necrotising enterocolitis in premature infants; and especially regulate intestinal immunity. 4 European Society for Paediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN) 2014, based on systemic review highlights the use of different strains of probiotics like, lactobacillus rhamnosus GG, saccharomyces boulardii and lactobacillus reuteri DSM 17938 in addition to rehydration in children. 5, 6 A meta-analysis of RCTs and non-RCTs, found significantly reduced duration of diarrhea and stool frequency in S. boulardii group as compared to control. 7 The duration of diarrhea was reduced in children treated with L. reuteri for 5 days as compared to control group (70.7 [SD 26.1] vs 103.8 [SD 28.47] hours, respectively; p <.001) in a single-blind clinical trial by Dinleyici et al. 8 Lactobacillus rhamnosus was also shown to have reduced effects in duration of acute diarrhea that is 0.47 (CI95%:-0.80 to -0.14; p=0.020) in different randomised controlled trials. 9 The study conducted by Aggarwal has shown significantly shorter duration of diarrhea, in LGG group [60 (54-72) h vs. 78 (72-90) h; P<0.001]. 10 The diarrhea related mortality and morbidity is very high in developing countries. This can be reduced by prompt treatment and management like ORS and probiotic. The literatures from developed countries have shown the effective use of probiotic in management of acute diarrhea.
Since there is limited data available from Pakistan, the aim of the study was to compare the beneficial effect of probiotic use with ORS against ORS only in the management of acute diarrhea, so that probiotic with ORS can be used as an add-on therapy in management of acute diarrhea in children.
METHODOLOGY
This study, a randomised control trial, was conducted at Department of Pediatric Medicine, PNS Shifa Hospital from February to July-2017.
Acute diarrhea was defined as the presence of at least three evacuations of liquid or loose stools, within 24 hours, for a maximum period of 14 days. Degree of dehydration was assessed by WHO guidelines, as no dehydration (no sunken eyes, skin turgor <2 sec); and two or more of the following signs for some dehydration: (restlessness, irritability, sunken eyes, drinks eagerly, skin pinch goes back slowly) on clinical examination. Outcome variables were assessed by mean number of stool for 5 days in both treatment groups.
The sample size was calculated by using OpenEpi Software taking mean number of stools per day at 5%; 80% power of the test with 9.17 ±1.88 in lactobacillus rhamnosus group and 10.36 ±1.87 in control group. 10 The sample size was 80 children (40 in each group). The sample technique was consecutive non-probability. Children presented with acute watery diarrhea between 6 months to 5 years age of either gender were included.
All children with chronic diarrhea (presence of loose stools more than 14 days), coeliac disease confirmed by objective modality (such as physician record/hospital laboratory investigation), tropical sprue confirmed by objective modality (such as physician record/hospital laboratory investigation), infectious diarrhea confirmed by objective modality (such as physician record/hospital laboratory investigation), children with systemic complications, high fever, severe malnutrition, measles, pertussis and use of antidiarrheal confirmed by objective modality (such as physician record/hospital laboratory investigation) were excluded. Children on intravenous antibiotic confirmed by objective modality (such as physician record/hospital laboratory investigation), children on IV therapy for severe dehydration (two or more signs of lethargy or unconsciousness, sunken eyes, unable to drink or drink poorly, skin pinch goes back very slowly >2 seconds, according to the definitions of the WHO guidelines for the treatment of diarrhea) 11 were not included.
Permissions from the concerned administrative authorities and Ethical Committee were taken. The risks and benefits of the study were explained to the parents, informed written consents were taken for their children examination and intervention according to the guidelines of Helsinki Declaration. Permission was also taken regarding use of data for research and publication. All children, fulfilling inclusion criteria, were included in the study.
Children were randomised into two groups by using sealed opaque envelope method. The process of randomisation was performed by the nursing staff (the nurse did not know details of participants in order to maintain the unpredictability of next assignment).
First group was given probiotic 5 billion CFU in sachet form twice a day for 5 days (orally administered diluted in water or mixed with semi-solid food) along with rehydration therapy (children with 'No Dehydration' were given ORS 100 ml after each stool in <2 years of age and 200 ml after each stool in >2 years of age, children with some dehydration were given ORS 75 ml/kg during first 4 hours). The second group (control) was given ORS only (children with "No Dehydration" were given ORS 100 ml after each stool in <2 years of age and 200 ml after each stool in >2 years of age, children with some dehydration were given ORS 75 ml/kg during first 4 hours ). All children were monitored from 0 day (inclusion day) to next 5 days.
Demographic data was collected regarding age, gender, weight, frequency of loose stools; duration of diarrhea in days. Dehydration status was also assessed at the time of admission by attending physician. Appropriate entries and data were collected through a structured study proforma.
SPSS version 17 was used to enter and analyse the data. Descriptive statistics was used to analyse and describe data. Quantitative variables like age, weight, duration of diarrhea, number of stools per day mentioned as means and standard deviations. Qualitative variables like gender, dehydration presented as frequencies and percentages in both probiotic and control group. Mean number of stools was compared in both probiotic and control groups by using independent t-test, taking p-value <0.05 as significant. Effect modifiers/confounders like age, weight, gender, duration of diarrhea dehydration were dealt through stratification. Post-stratification "t-test" was applied to see the effect of modifiers on outcome. The p-value <0.05 was taken as significant.
RESULTS
The mean age between probiotic and ORS group was 15.60 ±14.191 months vs. 33.00 ±18.652 months. Mean number of stools in children was significantly low in those patients who were treated with combination of probiotic (lactobacillus rhamnosus) with ORS than those who were treated with ORS only in acute diarrhea [3.25 ±1.13 vs. 4.13 ±0.79; p<0.001]. Stratification analysis was performed and it was observed that mean number of stools in children was significantly low in those patients who were treated with combination of probiotic (lactobacillus rhamnosus) with ORS than those who were treated with ORS only in acute diarrhea in only age group 12.21 to 36 months, while in other age stratified groups, mean number of stools was not significant between groups (Table I) .
DISCUSSION
Four billion diarrheal episodes occur every year that results in 4% of all deaths and 5% of these lost to disability world-wide. Impairment in intestinal absorption of both micronutrients and macronutrients, malnutrition, and growth faltering is mainly caused by acute diarrhea. 12, 13 Diarrhea is the leading cause for high mortality rate, approximately 1.4 million of the 9 million child deaths in 2008 and 49% of the mortality in five countries namely India, Nigeria, Democratic Republic of the Congo, Pakistan and China. 14, 15 As diarrhea is the leading cause of death in children in 2008, compared to AIDS, malaria and measles combined, vitamin A supplementation, immunisation, access to safe drinking water and exclusive breast feeding was a progressive step in prevention of diarrhea in some areas. 15, 16 Evidence have shown that use of zinc 17 and probiotics, either singly or in a combination, can effectively prevent diarrhea. Probiotics either monocultures or mixed cultures of live organisms have promising results in the host by improving the properties of indigenous microflora, hampering the growth of diarrheal pathogens, and boosting cellular and humoral immunity. 18 In this study, mean number of stools in children was significantly low in those patients who were treated with combination of probiotic (lactobacillus rhamnosus) with ORS than whose who treated with ORS only in acute diarrhea supported by many international studies. Diarrhea was found to be reduced in a randomised double-blind controlled trial in infants (1-23 months) who received milk formula supplemented with bifidobacterium lactis daily for one week than controls. 19 Children (6-120 months) with acute infectious diarrhea, have shown significant reduction in duration of diarrhea in the symbiotic and the zinc groups compared to control group (91.0 ±28.9 hours vs. 114.3 ±30.9 hours, p<0.001; 86.4 ±30.8 hours vs. 114.3 ±30.9 hours, p<0.001, respectively) in a single-centre, randomised, clinical trial in Turkey. 20 Reuteri given for 5 days compared with oral rehydration therapy alone (control group) have significantly reduced duration of diarrhea (approximately 15h, 60.4 ±24.5h vs. 74.3 ±15.3h), (p<0.05). 21 However, a meta-analysis of 3 randomised controlled trials have also shown significantly reduced duration of diarrhea in probiotic group compared to placebo (mean difference [MD] -24.82 hours, 95% CI -38.8 to -10.8). 22 Probiotic such as, saccharomyces boulardii group, has significantly higher efficacy rate (45%) compared to lactic acid producing probiotic (26%). 23 This was also shown in reducing duration of diarrhea in children (3 months to 5 years) when administered (SB) for 5 days than control group. 24 Mean number of stools in children was significantly low in those patients who were treated with combination of probiotic (lactobacillus rhamnosus) with ORS than those who were treated with ORS only in acute diarrhea in only age group 12.21 to 36 months. In other age stratified groups, mean number of stools was not significant between groups. This observation is also supported in a randomised clinical trial at Cairo, in children (1-23 months) number of stools per day was less than in controls (3.96 ±0.62 vs. 4.46 ±0.85) (p = 0.04). 19 However, healthy and non-hospitalised infants 6-36 months with acute diarrhea treated with ORS enriched with lactobacillus reuteri DSM17938 and zinc also showed reduced diarrheal episodes on day 2 (p<0.001). 25 Additional studies would be beneficial to determine the efficacy of probiotic in relation to patients age as there is significant variation.
CONCLUSION
Probiotics are found to be effective in reducing the stool frequency in acute diarrhea. Probiotics have modest beneficial effects; and the anticipated advantage must be considered as effective available alternatives in acute diarrhea. 
